Thirty years of stimulus-secretion coupling: from Ca(2+) toGTP in the regulation of exocytosis.
Calcium, initially considered as the universal link between receptor stimulation and the onset of exocytosis in secretory cells, is now recognised as only one of a number of intracellular activators. In cells of haematopoietic origin (including mast cells), the key activator is one or more GTPases. Cells of this class, stimulated with GTPgammaS can undergo exocytosis in the effective absence of Ca(2+). A number of GTP-binding proteins that mediate exocytosis (G(E)) have been proposed but the best evidence supports roles for members of the Rho family of monomeric GTPases and for betagamma-subunits derived from G(i3). While preactivated Rac and Cdc42 can induce secretion from permeabilised mast cells in the absence of a guanine nucleotide betagamma-subunits only act to enhance the secretion induced by other GTP-binding proteins (likely to be members of the Rho family of monomeric GTPases). Further work is required to identify downstream effectors activated by these GTP-binding proteins and to show how they interact with the SNAP and SNARE isoforms known to be present in these cells.